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To study the divertor trace of high energy par-
ticle in LHD new computer programs are devel-
oped. One is a computer code for the magnetic 
field and another is for the particle orbits. Ex-
act structure of vacuum vessel wall is taken into 
account in both codes. 
Magnetic field is calculated by the filament coil 
model by Biot-Savart law. Helical coil system is 
represented by 2 x 450 filament currents. Vertical 
coil system is treated by (9 x 16 + 13 x 16 + 15 x 
16) x 2 filament currents. Very high order ( == 
51 2nd order) Gauss integration formula is used 
for numerical integrations. 
Magnetic field is calculated at all grid points 
placed inside of vacuum vessel. The grid points 
are lined up according to the rotating helical co-
ordinate systems(X, Y, ¢). Grid size is (0.05 x 
0.0175 X 0.038 ( == 27r X 3.9/10 X 64) )min (X, Y, ¢) 
direction. For Y direction, helical coils are placed 
very close to the vacuum vessel wall, then the 
grid size is chosen relatively small in the Y direc-
tion. The major radius is fixed to 3.9m and an-
other designed value (normal temperature value) 
of coils and vacu urn vessel is reduced by factor 
0.997 due to the low operation temperature (liq-
uid helium temperature). The distribution of 
magnetic field in LHD is shown in Fig.1, with 
the cross sections of vacu urn vessel wall and the 
helical coils. In Fig.1 (b) the simplified model 
of vacuum vessel given by lXI == 1.6 (m) and 
IYI == 0. 7 ( m) is also shown by thin line. 
To calculate particle orbits in LHD, we have 
developed a new computer algorithm which can 
specify the position through which particle pierce 
into the vacuum vessel. Fig.2 shows the the nu-
merical example of high energy particle loss. In 
this case, starting position of high energy is dis-
tributed in peripheral region of outer most mag-
netic surface and magnetic field intensity is re-
duced to 1T at magnetic axes. 
We have found that the high energy particle 
loss is biased strongly due to the \7 B drift. Fa-
150 
vorable divertor field lines for particle loss is 
present as shown in Fig.2. 
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